MgATP-dependent glucose 6-phosphate-stimulated Ca2+ accumulation in liver microsomal fractions. Effects of inositol 1,4,5-trisphosphate and GTP.
Ca2+ release triggered by inositol 1,4,5-trisphosphate (IP3) and/or GTP has been studied with rough and smooth microsomes isolated from rat liver. Microsomes were loaded with Ca2+ in the presence of MgATP and in the presence or in the absence of glucose 6-phosphate (glucose-6-P) which markedly stimulated the MgATP-dependent Ca2+ accumulation in rough and smooth microsomes (5- and 10-fold, respectively). Upon addition of IP3 (5 microM), rough and smooth microsomes rapidly release a part (not exceeding 20%) of the Ca2+ previously accumulated both in the absence and in the presence of glucose-6-P. Under the same experimental conditions, inositol 1,3,4,5-tetrakisphosphate was ineffective in triggering any Ca2+ release. Upon addition of GTP (10 microM) both the microsomal fractions progressively release the Ca2+ previously accumulated in the presence of glucose-6-P, when 3% polyethylene glycol was also present. In the absence of polyethylene glycol, GTP released Ca2+ from rough microsomes only, and GTP plus IP3 caused a Ca2+ release which was the sum of the Ca2+ releases caused by GTP and IP3 independently. Both IP3 and GTP, added to microsomes at the beginning of the glucose-6-P-stimulated Ca2+ uptake, reduced the Ca2+ accumulation into rough and smooth microsomes without modifying the initial rate (3 min) of Ca2+ uptake. Also in these conditions, the effects of GTP and IP3 were merely additive. These results indicate that both rough and smooth liver microsomes are responsive to IP3 and GTP with respect to Ca2+ release and that IP3 and GTP likely act independently.